We investigated the incidence of and risk factors for persistent pain after caesarean delivery. Over a 12-month period, women having caesarean delivery were recruited prospectively at an Australian tertiary referral centre. Demographic, anaesthetic and surgical data were collected and at 24 hour follow-up, women were assessed for immediate postoperative pain and preoperative expectations of pain. Long-term telephone follow-up was conducted at two and 12 months postoperatively. Complete data were obtained from 426 of 469 women initially recruited (90.6%). The incidence of persistent pain at the abdominal wound at two months was 14.6% (n=62) but subsequently reduced to 4.2% (n=18) at 12 months. At two months, 33 patients (7.8%) experienced constant or daily pain. At 12 months, five patients (1.1%) continued to have constant or daily pain which was mild. There was no apparent increase in incidence of persistent pain associated with general versus regional anaesthesia (relative risk [RR] 0.89, 95% confidence interval [CI] 0.49 to 1.6); emergency vs elective procedure (RR 0.65, 95% CI 0.39 to 1.07); higher acute pain scores (RR 1.1, 95% CI 0.69 to 1.75); or history of previous caesarean delivery (RR 0.81, 95% CI 0.50 to 1.33). Persistent pain, usually of a mild nature, is reported by some women two months after their caesarean delivery, but by 12 months less than 1% of women had pain requiring analgesia or affecting mood or sleep. All declined a pain clinic review. Clinicians and patients can be reassured that caesarean delivery is unlikely to lead to severe persistent pain in the long-term.
Chronic pain after surgery can cause significant distress and disability to a patient 1 . The definition of chronic postsurgical pain is that which develops after a surgical procedure, is of at least two months' duration and which is present when other causes have been excluded 2 . Caesarean delivery is one of the most commonly performed operations in Australia (92,687 procedures performed in 2009) 3 . It is well recognised that surgery can result in chronic pain, which is a significant healthcare burden. Pain can be associated with negative short-term and long-term impacts on a mother. The first study to suggest chronic pain after caesarean might be a significant issue reported an incidence of 5.9% 4 . A cross-sectional survey of persistent pain at one year after delivery found persistent pain to be significantly more common in women delivering by caesarean rather than vaginal birth (18 vs 10%) 5 .
Functional disability, as well as disrupted baby bonding, may occur among those suffering from chronic pain after caesarean delivery 6 . Eisenach et al reported a 9.8% incidence of pain at eight weeks postpartum following caesarean delivery and suggested that persistent pain might limit a mother's ability to cope with the multiple stresses faced after delivery 7 . Risk factors associated with the development of chronic pain after caesarean delivery include poorly controlled acute pain 7, 8 , type of anaesthetic 4 and previous delivery 9 . With the increase in caesarean rates in recent years, persistent pain has the potential to be a major health issue. Our anecdotal experience was that persistent postcaesarean pain was exceptionally rare as the reason for referral to our chronic pain clinic. We therefore prospectively investigated the incidence of and risk factors for persistent pain after caesarean delivery in an Australian population over a 12-month period.
METHODS
Following local Human Research Ethics Committee approval (HREC Project 07/065-07/ Nepean/10), adult patients having caesarean delivery at our tertiary referral centre for maternity care were assessed for inclusion between 1 November 2007 and 31 October 2008 and written informed patient consent was obtained from participants. This prospective cohort study assessed eligibility at the pre-admission clinic and on the day of surgery for elective cases and at postoperative acute pain rounds for emergency cases. The exclusion criteria were preexisting history of chronic pain, non-English speaking background, inability to undertake a phone interview and age <18 years. Baseline data such as age, parity, type of anaesthesia, previous caesarean delivery and elective or emergency surgery were collected.
Patients were visited postoperatively within 24 hours of surgery. They were asked to rate their pain in the last 24 hours as none, mild, moderate or severe and whether the severity was as expected or not. Evidence of wound infection or another complication was noted.
Patients were contacted by telephone by one of the authors or the pain nurse, at two and 12 months following delivery. The interview used a structured pain questionnaire 4,8 that was repeated for all contactable women at 12 months postoperatively. The patients were asked if they were experiencing any pain and to rate the frequency, intensity and type of pain. The questionnaire also addressed the effect of pain on daily activities, sleep and mood. The type of analgesia required and any visit to the doctor for pain management was recorded (see Appendix in the online version).
Patients who experienced persistent pain at two months were offered the option of referral to the hospital's chronic pain clinic. If patients were not contactable after three phone calls at different times of the day, they were deemed lost to follow-up. The primary outcomes of this study were the incidence of chronic postsurgical pain at two and 12 months postoperatively. Data were transcribed onto an Excel (Microsoft, WA, USA) spreadsheet and descriptive statistics reported. To identify predictors of persistent pain, relative risks (RR) and 95% confidence intervals (95% CI) were calculated in Stata 12 (StataCorp, TX, USA) using the csi command. We considered associations between persistent pain and anaesthesia type (regional vs general), procedure type (emergency vs elective), acute pain intensity (none to mild vs moderate to severe) and history of a previous caesarean delivery. A two-tailed P value of <0.05 was used to indicate statistical significance. Age is mean (SD). GA=general anaesthesia, RA=regional anaesthesia. Data are presented as number (%).
RESULTS
Over the 12 month period of the study, 523 of the 1128 women who underwent caesarean delivery at our institution (46.5%) were approached and assessed for inclusion. Fifty-four women were excluded: 38 declined to participate (without a reason being offered), nine were from a non-English speaking background, four had a history of chronic pain and three were <18 years of age. Of the 469 women who were included, 426 (90.6%) completed the study, with 44 lost to follow-up at 12 months. The incidence of pain at two and 12 months was 14.6 and 4.2% respectively. Table 1 shows the demographic data and details of surgery and anaesthesia. Table 2 shows the incidence and severity of pain within 24 hours of caesarean delivery at two and 12 months. Table 3 shows the characteristics of pain present at two and 12 months. Table 4 shows that none of the possible factors potentially associated with persisting pain showed a significant association with persistent pain at two months. Wound infection was an uncommon event ( Table 1 ) and one of these women reported persistent pain at one year.
Three women opted to attend the chronic pain clinic at two months but only two women did so. Both had emergency caesarean delivery under a regional technique (one spinal, one epidural anaesthetic). They complained of both persistent abdominal wound pain and pain at the cannulation site. One patient developed neuropathic pain at the cannulation site and was commenced on gabapentin. Both patients were managing their pain with simple analgesics but indicated the persistent pain had impacted their daily life. One patient did not return for follow-up and the other patient improved and did not feel the need to return. At the 12-month review, all 18 patients with persistent pain declined the offer of review in the chronic pain clinic.
DISCUSSION
Our study found that the incidence of persistent pain following caesarean delivery at two months was 15%, but this subsequently reduced to 4% at 12 months. Overall the pain experience was mild in nature, with approximately 8% of women experiencing constant or daily pain at two-month review, this incidence falling to 1% at 12 months. Although some participants, when asked directly, reported that they had some disturbance of mood, sleep and activities, less than 5% were using analgesics at two months and less than 1% at 12 months. This may in part be due to women's reluctance to take medication in the postpartum period, although pain was consistently reported to be mild. There was no interest in pain clinic review when this was offered after 12 months. With respect to our secondary outcomes, we found no association between persisting pain and anaesthetic technique, emergency or elective procedure, pain scores in the first 24 hours postoperatively or history of previous caesarean delivery; however, the study was not specifically powered a priori to detect possible associations.
This is the first Australian study to investigate chronic pain after caesarean delivery; only one other study has investigated persistent wound pain after one year 5 . Previous studies have been retrospective, relying on patient recall of events occurring many months 10 or even one year previously 4, 5 . Also, unlike previous studies, this study had few exclusion criteria, making the results more generalisable and representative of our population 8 . Patients were asked to report pain at the time of their interview, rather than recalling previous pain experiences.
Eisenach et al prospectively studied a smaller cohort of 391 patients undergoing caesarean delivery 7 and found an incidence of pain of 9% at eight weeks post-delivery. This is lower than our study. Previous findings that higher acute pain scores are a significant predictor of pain at two months were not replicated in our study, which may reflect population or methodological differences between American and Australian practice. The incidence of pain reported in our study at 12 months is slightly lower than that in a retrospective study from Denmark (4.2 vs 5.9%) 4 . Our patients receive a multimodal postoperative analgesic approach with intra-and postoperative use of paracetamol, non-steroidal antiinflammatory agents (parecoxib and diclofenac) and opioids (unless contraindicated). Neuraxial opioids such as intrathecal morphine 100 µg or epidural morphine 3 to 4 mg are used with regional techniques.
The questionnaire used to assess postoperative pain in this study was based on the questions used by both Nikolajsen et al 4 and Sng et al 8 . The moderate sample size and relatively few withdrawals or patients lost to follow-up suggest that our findings are likely to be generalisable to the Australian population. Recruitment to the study relied exclusively on the efforts of clinical staff and consequently was limited at times of high workload or trainee rotation. Although research personnel funding may have improved the recruitment rate, our sample size is comparable to or greater than previous studies investigating this issue 4, 5, 7, 8, 10 .
It has been suggested that spinal anaesthesia leads to a lower incidence of chronic pain compared with general anaesthesia 4 , but this was not supported by either our study or that of Eisenach et al 7 . Loos et al found recurrent Pfannenstiel incision to be a significant risk factor for chronic pain 9 , but our data did not show an increased incidence of chronic pain among patients who had a previous caesarean delivery. It is well recognised that patients with chronic pain are more likely to have pain issues in the acute setting, so we excluded patients with a history of chronic pain on the basis that they respond differently to patients without pre-existing pain. The two patients who were referred to the chronic pain clinic at two months experienced pain at their cannulation site as well as abdominal wound, so may have a genetic predisposition to pain following tissue trauma 11 .
Pain is a subjective experience and psychological factors play a major role in the development of chronic pain. Lower preoperative anxiety has been associated with better maternal satisfaction and recovery in elective caesarean patients 12 . Our study examined patients' expectations of pain but did not find an association with actual post-caesarean pain. Previous researchers who have recognised that chronic pain after caesarean delivery is remarkably uncommon, have shown that hypersensitivity from peripheral nerve injury in rats resolves rapidly if the injury occurs in the puerperium 13 . In addition, oxytocin is increasingly being recognised as having analgesic effects and playing an important role in central nervous system pain modulation 14, 15 . Indeed, recent experiments suggest a role for oxytocin in reducing hyperalgesia via cannabinoid and opioid systems 16 .
This prospective study has some limitations. First, psychological assessments such as anxiety and depression scores were not conducted and these may have been factors in determining patient experience. No assessment was made of psychosocial stressors in the home environment. Further studies investigating these psychological factors would be useful.
CONCLUSION
We found a very low incidence of chronic pain in this population and when pain does occur we found that it is usually mild in nature and does not impact on function. Our findings suggest that future research should focus further on why persistent pain after caesarean delivery is so infrequent compared with that after other surgeries such as herniorraphy, thoracotomy and amputation. Clinicians and patients can be reassured that caesarean delivery appears highly unlikely to lead to severe persistent pain in the long-term.
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